Philippot et al. (Reports, 14 September 2007, p. 1534) interpreted multiple-sulfur isotopic compositions of~3.5-billion-year-old marine sulfide deposits as evidence that early Archaean microorganisms were not sulfate reducers but instead metabolized elemental sulfur. However, their data can be better explained by a scenario involving poor mixing of photochemical and surface sulfide sources.
2-in early Archaean oceans, however, could itself be a mixture with a composition residing in Quadrant IV of the ∆ S anomaly inherited from parent elemental sulfur will be instantaneously mixed with a large reservoir of evaporative gypsum or hydrothermal barite with negative ∆ 33 S anomalies" (1). Because a mixed sulfate pool as described above was used as an endmember, the calculated isotope parameters for sulfide should also be for a mixed pool. Thus, there exists a distinct possibility that a photochemical S 0 endmember resides in Quadrant II (∆ 33 S-positive and d 34 S-negative), far away from the origin, as supported by the 193-nm SO 2 
photolysis experiments (5).
In our mixing model (Fig. 1) , we show that the ∆ Snegative sulfate, be it metal-catalyzed thermal reduction or microbial reduction (the lightyellow area in Fig. 1 ) and (ii) The ∆ 33 S-negative sulfide endmember dominated the total surface sulfide pool (close to the origin in Fig. 1 ). In our model, the ∆ S values of the microscopic pyrite grains in early Archaean barite deposits. To attribute the scatter exclusively to a specific metabolic pathway or the lack of, the authors would have to rule out the mixing scenario we proposed here. Early Earth is still alien to us, both in its physical-chemical conditions and its biological activities. One thing we can confidently conclude is that the biological sulfur cycle, if present, was not as active in the early Archaean as it was in the Phanerozoic. The details of the biological sulfur cycle on early Earth, however, remain unknown. 
